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flat) tmA i ts int«xwralatl(X)# ip idtb i t s pl^ ysieal md liioXoglcal 
«rtvir«nae»t i s STtrsnsly osofnl to f oneaiato stmagfloffit mtaiores 
of fif^ary for i t i joiieiotis AscpXoit^ ticm in m aqmtie ocoiQ^aB* 
This isioiflsago of tfee biology of f iii} alio helps in aoeoXevatii^ 
the piodQotivity of aqaatie dcosyston* So nonuaudays fiirf)oi7 
scientists baf9 rightly tioao paying ^«ir attsntion to varioos 
asp^ets of tho biology of fish* 
?arioos «sp<tets of ^ s biology of Jtajor eeirps trm tbo 
]*9V9yitt9 oeosystsas havo bsaii invostigiit^! by mdiee soisntitts 
(Jbingne, 1952t X957i 19^1 I7»tra|an ana Jbingf»n, 19631 Sasalt 
19691 Eao susd iao» 1972f Kbiti ana ^ddiqii, X973| Fatbak, 1975)* 
Attoipts haw also b9«n wa?!o to Smmstigfite soao aspects of tho 
biology of a f«w Bdnor c^ ffTJs ( !«oot*9rJ«t fl^ ^ vt X5^7| fs^ aeko 
«ta KoriyaRf 108} !)a8 rnid ?4oitrag 19S9f Moi^a, 19^ 61 a^sim 
and i^ ayytait 196I1 C^ nodQirii 1962| Cbitrayi 1965f M-vmnS. and 
t^arif 1969t ^inha, 19721 i975t Shattorji, 197^ 1 Chattsr|i | £ | ^ t 
1977 ^d othors)* Hof^ ovar. biolo^ of ptptias sagana has not 
bf^ ^ thoroaghly vorltod ottt* Thufoforof an atteiapt has ba<A iiado 
to investieato the growth and food of P« garama fron the rivor 
7asnna« 
HivQi* Tmnmifi i« ans of Hit «4or oaspononlt of tb« Oafiga 
ttmt syitttRf tb3 largest rifor tjsttn In Xkiaia* Bivor Yaanma 
boptSQra parts of tl)9 statt of Pm^ mb ana Hafiy t^fty and fliiws 
thpoai^ th« tmioii Tsjpfitoiy of ixiXhi, 
1!ft9 Yasruna i s at)Oiit IfOOO m lostg tfid has i t s soafieo «l 
about 8 ka noii^ of tlio f^ Rmiiotrl hot i^i^gs in tbo Fi»«afila3Faft, 
I t fliitors tbo ttooo ^mx<m ^^^XtP» Kidsi mH ttjo plains in sa^araiqwr 
distviot in tittav Pradosb, It eontlnnss to flow sootb ward ^itR|!b 
Dslbi op to Hatbora, fTOR t^oro i t flows gonavally in soai^ sast 
t i l l i t «9«3t8 tbo Qanga at Allnliabad, Tbo Tanona diffort tvm 
tht (langa Jn v^vioas pbfsioal ebar^e^uristio* ^ o "^nnina i s dsopsr 
inl retains s^taml ti-i«s «or^ ^^ta? tban tha t^mtn.* tbs fovmr 
spvaads about 0.8 ton to 1*6 In l^eraiay inring no^ aogn at 
sgniitfft 3*a to h.B }m spread of tbo Gifiga. Tb« YaBsma i^ ows a 
fasbla curviiit during sosiisor but a fast una during sonsoon witb 
nanga sbowlng tb« rtvarso* ^ a ritror Yamna has a olognQr bad 
nnd i s ricb in org^Ho oattar and aioatic vagatation* 
pb78iOi*€b(i!ioal cmditiima of Hi^ rar fastma at ^lababad 
in nl^tion to plantctcf) concantration ba^e baan stodiad bf 
c^ bakr?itiorty ^ ^ •( i 9 ^ ) awd R^ «* fi • (19^)• Cbala?aborty 
^ al • (1959) raportad that tba pbosph?it«s fathar ^an tht nitrie 
saaied to hava a laora si!?iifie^t Invarsa ralaticnsbip with 
pbTtqjl'fileton. 3ha tamimm density of phytoplsRtcton was 6I9 inits 
and of sooplsRlEton 199 tnits p r^ litra in T^nna, tba lowast nmbar 
of itiytoplankton mA aoopXftiktoa bdjUig 19 and 9 units pot Htf 
mepBetimly in October. Tbo ratio of soopXsnkton to phytoplaiBlcton 
was fioimd to be ls3« fbe trnttom fauna of Biver Tai^ sta vat stnditd 
at two 00^tret ^njoifsi sna Minto psirie Cbat aboot 19.2 In and 
3.2 to iip9tre«0 of tbe eonflceinee idtb (^ga at ^ l^aiiabad* (Bay 
et ^ •, 1966)« (%irQnoi9ii3 larvaSf nollns^s and tfinelido voras 
dosilnat^ d at mtjuvan, # l i e at Hinto Park ehlrononld larvao «id 
^rpbipo^e ^ere the gain ccmstitn^te* 
StnllQi on tb<^  tmm Inbahiting river tregitatico wero 
oondtacted daring 19^59 %t t«o e i^ntresf vtm Ba^nvm and Mlnto 
F'lrlc on Hiv«ir Yapiona • ^^llnsoe nnd inirvett formd the sa|or 
contpon^t of fasna at mimm^ vhile ineoett najbily andf to a 
Itimmf sxtentf enailjasee and dee^pods donlnated at !llnto Farte* 1ft e 
population vas iootd to be aasciaixi dnring Kard) to Kftyi and 
nlniisffn dnrif^ the aonsoon. Cpriata and Hyi^ gporong aaong la sed i , 
yj^iparoag bengaigiaigg gucidnea gSSS&th ^^Q*^^ tnberoalato 
and f^ rrautof «p« mmg fsollfiaesy mA palaaawP iaaiarrei aBoag 
decapods were the dcninat foms* 
fhe fiffhezy i^ich consists of various spe^es of flilbt 
nfisely. ^Jor carps • liabse rohitaa Cirfhiaos arignXnt Catia 
eatljai and liabjso oalbasttt isinor carps • tabeo b**tai labeo gonins» 
pmtins sarana, Catlii^as «• ^stus mt and H* g«ifi<^ a3La slid 
milage attq| Clupsld^ PiXsa iliaa C only sporafis oatehes) 
and other fialhesi inoluding a noaber of siscsiXantoiis specitsi 
such as facgasJus pangaslnst Silania siXondiat Rot^teiiis Qhit^o 
-utrqpiiditbyg vai»a , geptipinna j^asai Cndaaia ohi«>ra, gitji 
rita» Aspidoparia laorart Cirfbinus r^ag Atli» cojlik pigagjus 
and falaaBoa immat^* Q^m smd^w of flsb ars €km f<i8Bd 
t»t tfoe^  ai^ net ^ GOP^ relmSJ^  iei^pt^t* 
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faxQXimic ctiaraotars of soaa f i ^ vers f^ joeiiKid tkfon^l^ 
ftoesd art as folSinrst 
CoisBMRly mown as Polti in Migaxti* 
1. Prof l i s of toef4 liaek elsfatsd* 
2« So porss on ths tfioiit* 
3* Ihtarortiital spaos ecnvooi and lovar laliial fold 
iBtarrapti^. 
G 
k^ %m^t^ of thB tm^ f to ^ h9$^ti% of tb@ boif 
3^ te % ito tbe total a.«iis^* 
f« 0ieB99t#r of €3^ 9 H to ^ iQ tl)« l^igUi c^ t>9ai« 
6« tat#7al- lliio i« o^ipl9to« 
7* Fotitd III fivers «tfi4 Wtm V^rm^ovM India* 
3* Bro^df mm a r^if*' 
9* Zt mw gsrow ®0f9 tbao i foot in l«iirtls* 
30* Colours « ^i^ii ^ 0 f i i ^ is frtils %h%m ato so««ftisos 
horifli^ai bmAs o l i ^ tbs fo»s of soalts in iim%T toa3f 
of tfm bi»Sy« 
l l« Fins are ilsitii^ or jrslloidsb vliilo iP^ ^toinall^r 
stains^ Witts griCT* 
7 
ism mi) mmn m WM m^^mf smmm 
s t»^ tli0 ag9, g7Qi^ t)t seals liRgtli CfaHiis) tioif^  ^irigtli fQ|.iii<si. 
(^lp» to^ md tm&iMB tift^tg ^ tkl.9 fists ffos ^ s r iv^ la^fia 
in mv^ India, fiis mm dstsfttlm^ofi of ^# fi#i pfofidts m 
ima@fstm<tifig to^i^^s ttie compositloii of tfoo f l ^ popnlatifm wit) 
roi^set to agot ago at tfiato^tj md possiblo lifa spm* tHio 
^fov^ 3tQ«1it!s l@fi!S ^ ^ ^^ gessGieat <^  t!is m^toMSm povsr of 
^ 9 sloe^ in fisbof^ r 1MX9 ^ s applioation of lo^glli-ifoight 
r^latlon^iip soXws vafioiig pmiilm ememmd nit* tteo l i f t 
histosy of fishosw Btsiaos pfO r^ldliig a sa^oiali^Cl r^lati(»s#i|) 
btti?asri l^gtto and tfsi#t of f i ^ as it vmmw of Mtox^oRvstsicmf 
sa^ a ffilatiotijifttip s^ lso f^ Pydls lafofSK i^oa m ^9 gins^l irsll 
tmiog of the fisbf variations io gront^t siss at first satoritrt 
goRed a^rsl^piiiRt ^d l»rosSliii ssasen* Slis rssoltt ^0 o^aiaod 
fiasp h9 ussftail for ttoo sanagsasnt of ^9 fii^#ri9s i^ ttio rivsf* 
In tliis i^ ar v# si^ bolf to ii^fi^fit tht ^WQVimen^ c^Mmos to 
inersai^ ^9 ltil} prodaotion ^ titiliamlioo of ftoiife vatsts f^f 
^9 oiltaro of Q^or eoxpm 
0 g A p f s a ^n 
mmmmmmmmmmmmmmmmmmmmmmmmlm 
mn Am jm cmo^ m or rgftUng pm^m 
n 
O 
Ho mrk teas ^^^ m&itHnSsm o& the ag9 and grOMlii of 
mTMUxmM^^ 0^ tilts fiih la iml tmmemix ^ miStfm F i ^ t # 
b7 f^^m CX973>» fl3@ i»^ @fr«»it o^Us i s m attoetpt to Invott^gato 
the ^^Oltlity 0f jfoal^ s as agt ^d gfov^ inMcatof* gfoiftb In 
ISBgt^  fiHd ¥e5,2l5t at ^nfie^ii agta, f®lalioiiib% lj«t»e«i stalo 
rabies ^ ^ t>{>^  l€ngt^« srtelfic gvoiilb jmt® iai4 I.«I8^««I||}| 
i^j^tiariE^lp of pcBtiO|B gsJR^^  ftm t$39 tXmt tmrns^* 
fbo ii^t!i3|r ipaplos of Pitting n^mmk tm t^o p i ^ ^ ^ 
tm9Btlm^%m mt% coU^ttd froa tli^  rlv«p fawnta for a pdfto^ 
of Olid yn^ r^ ffoei ai^ptdi^Ft 1979 to Angttstt l^ SO* Slio oollootla 
Mm faoili^itiKl 1^ fii^ GQBtr«et( i^ iibiXo ii^gt of tliOBi irovo )M»^t 
fifoa tho fists market of l^ignrfci* %9 fifib«fB«i g«!iopaaar tisod 
siUfints of tafjrl^ soal^ ot aod dfmgiats to eatob %\m llsb« flio 
prti^at invoftigation i s bagti on a o n l ^ eolHootlOB of 3f? Ilitb* 
?lst total i^ figth ffoa tlie tip of gnoat opto ttio oad ^ 
tb0 eautlal f ln s^ ^ loiroif fos^ of ttto ta i l vas ^asOTod for oaoli 
g^pdratolTf ^ QsHig ^ e f i ^ ntasuifiiif ^afd aBd all vsasiiPOiiati 
wsf^ tal;#i to iBoa?9it m« 
^^ ttfth mm w^#dd sepoTatQlT" along idtb gott 9f^ 
i€»ais IfHaet en a b»imei> taRnitliffli «pto 1«0 pi» S«x and 
i3ra»iiiEtl0ii« 
I to 10 s<^ts f r ^ e«d5 t l ^ if«re picto^ ep f raa |iigt 
&9la«^  tfeo dTorg^  fin fia4 afeo^ t*® lattral Hut tmifersl^ and 
lE^t l» wall in&tUtd mmX^m t^ m^ nm sefarstsly. 
fba 9(ml9fi i^re tboFoo^l^r was^oi %llt) i^ttr and seral)l}@i 
gB€nt3y b9t%f««i ^ e fingi»f@ to tm^pm ^ 9 ffli^ons i^d isrtranooat 
eattep sltad^od to it« ^en thoy wovt dried oil blotting i^p^f« 
niid li«!st in ssfially aiMl59Fea mf^lJ0p99* -
IXk oFdar to tmole • calouilato tib@ l«xigtl) of fS^ e fit^ st 
eadi amiAttt, aU sonlost 9^6d foj* obsorf^tioai "^mtn mmsmm^ fwm 
tho appras^at« emtm of foeti to tti® iKtrtiio rigtit tip of tiio 
oargfo. fl!9 i oa l^ it^ Ni ^Ueod on ttattg^faait ir«iii< pas>dV snd 
^tig 8^ 01® fe^ii wifo giessarod dlfsotly* frmsp^^^ rtilor 
smio was used for ll}# sai^ ptsrpogo* 
Sbd S03l9a of £• yarma attain fairly largo t i ^ so ttm^' 
cm bo r#aa witl^ oot ^ opti^l aid* Bit m»it of tlis o^loe mflPt 
V9W& mp@Q.tM^ liitb tbo d ^ of tElRooidar ^orosoopOf ^sM ^ o 
ago ^1009 ^?9 rooofdod afalRst mdb g»fo3o^o» 
10 
E«g^ smt@<3l 9«al0s iijBiiilly bavinn faifiy iMtm footts 
^m^ f@J#et®i* iieeii^tai or ^asa^sd aealss ^^flioii^  9tm oargia 
%•* ^ ^^ f^ ^ - ^ 31920) 
«3 
% » LsagtAi of tih# lisb at t^nt of for«^ioB 
of first mnOi* 
i l « liQiigth fFoei ttto foeiis to fir«t aimia^s* 
Ii » total Im^b of tli9 liab« 
@ » fotid Imgtb of si^<i« 
tofitsth at^alntd ty all tfe® ftiffe at vafi^s agst if«P© 
ba^ (mleulatdd* Edlatlonsliip bstvoan total img^b m^ mtCU 
imn^ of ttsa flsb ^ms also 9«tabllili«fl ana disetitfrfl* 
i: 
«M«aaMIHnHhiWMaM> 
Tfes fe?ii0i of Ciyiftlaa arigalat Cata.0 catlft «rid La t^o 
gqhitft n^ Gi^ d oleiir soKiati^ ifhiot) coKOd bt QMd for gtotlfiiig 
hb0 ag# «nd growl!} of t\mm ti^tm iSixin^rm^ 1957f t9$9t 
1973) • Ttinse antbofs bavo also att«apt9d to astabXiib tfm sxmul 
natiir9 of ^^m tin^ m^ providad ovidaneaa in gtippert of it* 
Pontiofl aarana Is ^Xso a earp and i t s seala« \mm also baais 
found to t>«ap cloar afirm?il nn^ss* ^ s aecufafy of sc%lt sottjod 
for aea d^taraSnation of £• gayana was tmsad on th« folloidng 
ppoportienf asr nlso points oat f^  V«i Oosten (i9«S )^i 
1« 1!!hat tba scale tmet mn^in eonst^ tnt In mrabar and nistst 
retain tli^j> idanti^ tb?08^o«t tho l i f e . 
2m ffe'Jt ^ e so?il9ff riust b®ar a eoQstaitt prorjortiaial rala* 
tiopifhip ^Itl! tfea isnfth of tbt f i ^ . In moth'sr way i t can 
B1»> ba •nasmefiff 1 th^t the grow^ ©r tb@ seals emst N propo»» 
tiooQl to tba gifontb of ^o fisb* 
3 . Ibat tb^ annolas tsust be formed yet^i^ and at tbo gaso 
approjjloata tiao of eacb year* 
|BJP» sayaoa tbe imabar of scales aloDg tho If^taral Uiio 
tera fotmd to mry bat^asn 32>3^ and witbin tbis fangs tblt 
atmbar ^as bi^'bly constant* 1R)a s l ^ t s^ &P^  ^ ^ soalptiiral 
d)amct9ilstio of tbs seales diffarad froo 00a i*aei<^ to snotbsr 
but i t aliiost ranalned ecnstant tbfoa,^oQt tbo l i f« in on« part 
n 
m^ tb0 tdiE^dst dograe of cmstmcy in shape of tht g<ml«s 
ima foona trm tha mi^fsa lost tmlon tteo dorgal fin and a)iof« 
tho Xaterai lint* 
It n«^ be I.BrQrr«^  that the eonXdfl ofJP^ » gawna fUM 
Qiilt# VJOia fear ag» and growth stoi^les of the ftah.c^ee \>\atei 
ir.Ul QY\d IV) 
F2P^ t« II2* 
Plat« I? 
&g9 of the figb <• n f 
fetal lang^ • 2$0 «§ 
Age of %h9 lisli • H^ 




mm tmom MM mh%r, tmrni BM^rmmtB 
wmmmmmmmimmmmiimammmimmimimimmm'''*! immammmmmmmmmimmmmMmmmmmm'm 
^e ^^liditf Gf aea^ for Bf<efiM ^mi%9 dflpfRit ts^ jon 
th9 af«ni?iptlfla tbat th® sist ol" th« fe^lt IjftaPf & eongtsirtt 
ralatiorifftili^ to th9 tot-^l l^gtt^ of ttoo fis^ C^/@a (^st«i|I9a9| 
ihitiw^ J | A •» 19^) • I* «as also r©ma tfe*iit gjpo»tfe ra t i 
of soalo StoP9%i»s m l^ isb beoosiofl 0M%^9 oft®7 .flTil fgv 
^i7s* lb tbo prosi^t stst'ljf fia tik) md (3) alioir a hi0 
^9gftm <^ oorftlaUoB i>9tv«&» gron^ of tti® t^ odjr tntl gro»^ 
of ^ o seal.9 vasila* of &o^ iti'^ o iiitl fdsiio iXs^m rospootivolar* 
^30 th<} rs^otsion Idno of ioalo fotifias m total t)o% i m g ^ 
^ 9 ^P!ii^ & g tml^ t Unt r»Iatioiii^lp nas QtmBiPw^ vitb A 
tel# (I«f!f9® of slfpif ICHHOO in both «al® aad f^alo fijlios* 
1^ ® tsathiomtiGai r@i<itloR^ip Isatv^^i ^ ^ 1 ^ f^dittt ^ d bo^ 
f « • 1»8(^ • 0.(^9 X O'tmio 
»ii0r0 T If ^e-ile radius sn^ ?^  lis t06:?il Itngth of f i^« 
HiO Olit C^  tbei? S@E90V 9^llta i s Ol* 
It ie oi37ic^s froa th^ Q'ioiitioiis t!"%t m lacrea«® iR ' 
tba liRg^ of ^0 scal0 railtts feeara a ecosiant relfttioRifcip 
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BODY LENGTH OF FISH IN mm. 
Fl« 2« ibc) i«9latliii9bl| betir®^ ieal.« (raaiui} gsa body 
2mgtl} of Ji. salt B» f«aal« Faatim saran^ b 9f 
MM* 
14 
— i w i i i i i t i i imin i ' i—wiwI wiMinftiliiiiiIiiiwiinii MW«li»ill»MI» 
Fig* a tmmA cm table !• m& S tihism ei^eiHatfli nsaa 
iuftgtlJ fOf afn of !• gugma, ftee fiafe langtlif tmm hmia fem^ 
to v^rr f'tetimets XkZ tm m<S^ f^- tm tes the fis^ f f « I to- ?S 
jre^ JPs 0^ S30» !SQ imle fleb uas f®«d ta a t^ i» tba l@iigth 
of 120 i@, 105 mut ^  m^ ^ mi^ ^Z) tm m^ ^^ m at tb« 
age ol X, I I , H I , I'", "^  "jid ''-?! jr&sj rtssfcjctifsly. ^iX% 
ib© feaals flift fe'as fem^ to attain tfee Imgtb ol112 eaa, 178 « , 
a^ OT| 292 2S3, 330 S'l ^m f^k 3® i t tlia sue of Sf Hi Hlf 
l'> \' -ud \ l FS'^ i^  pQ^speeti^sly. I t le ob^oas ivm tti« fig. Z 
that tH« sala fiel^ ag sbw ft^tter grri^ tfc In l0%fcfi apto §mimi 
year of as« ^ t ths f%m»l« f l^os ifeoi? bsttsr gimsl* ^^«sft«f« 
I t say bs bicattft c^  tha fsf?t ^ a t t^ fi satmrity la tiio iiiil»s 
tukts pl:j;oo a bit aa^lit? tban tb® f^al0s« 
E 
e 
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* . MALE FISH 
o. 0 FEMALE FISH 
II III IV V 
AGE IN YEARS 
VI 
f l i a« Galeaaimttd staa \mg^ tm ag* of Fqntittt 
iiarana of tbo f l w r tafflftii" """•""• ' 
0mA% mo^m zii ^'umv 
Fig, 3 b'^ sAi on tmblf XH mi t^ ^ms tht mmai 
mlmlM^^ mte!tiim ^ ^9 ttf^ f^ aet« ^^ mm i»ii#t9 
for ^ 9 aalQ f i ^ iKife 26 go, 9I ga, 202 pi, 3t6 gs, ^73 ^ 
^ 3 gUf ^ 0 mf f^2 05 ard W 0& for Z| Hf XSZ, XV, V dtiS 
^ yaart of agt rtspietiveXy. It i s obnotii fi?o« Fig* 3 
that tfi-* weight Inertssts ^itb lb© uga of tbt l i ^ » Xt i s sPLio 
iRtFesting to note thmt tfcs ^ « 9 ar« fotrnd to be h«&¥i$i? 
than the fOTalss ^ to soccRa y®?iP of a ^ audi tisa fosalcs are 
foan«8 to bf b©n^«r thm the aales affcar «tcoR<S jrtar oramH» 
It o ^ be Noause of tbfi faet that tbo jlsyiiiological <*a«p9 
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— . MALE FISH 
-----o FEMALE FISH 
V V I 
f ig 3* ^esi ifoigbtt f<»r varK^ agt t^^ss^n ^ pqofeint 
iafsna of «st JP4WP 1 ^ » a . — — • 
IG 
mMiWXG oaoniH BATB 
• l IMi llli|IW»W|l—> 
HI* iptoifie growth rpit© of tsNi .isti bas be<^ eaS^ etHotdd 
usl»s **»9 f©lTo^^U ftsusiila ^mn ijy Ball «3ii« ^ isats Cl9<N»« 
Stesclfit OfO t^b mt« (0) » ~ ' It WG 
fN| and t^ af9 loRgtfs at th@ «!«! of j^ai* f| t ^ t 
1^  sR« f g t© titse at ^ic^ fl«?fe atlsdii l«figlli li| ^na 1(2. 
6 io p9re9rilag9 ipddlfie gfov^ rate pdr amim* 
FI5, ^ ^Hism *fpmiiie fi?o*»tl! fp.tf? of fielfl find fomlt 
£.* y^^ ^^ ''*-. ^^ ^ ^ pivtr Y«titt<R» It «n^ b© «®iwi that t*ie PQntiltlng 
gro j^th rato oowT«ne«»d at 6?^ b©tti««m S and la y^Qtf d^ rqppea to 
hf$ h9^mm tfe@ ^^ s^ i^  II m^ HZ ondi 38^ bfitii94ii IH md H jQGse 
md i^mi i t afofixid to : ^ trntn^gfi tt)9 Tif ^d ? jrear mA to 
|€^ bet^Ofi ? ana in J^RVB of igo (^ th?} Qa3.9 flal)* fhd spoollie 
gvoirtb pato of tb$ fasax^ Hah eommm^ at ?1^ tiltut^ ttee ago 
I nJid Hi a«c!?«af(sa to *i8^ tjotifsifi H ana HI jTsajp and 37^ 
bftvsflB r t s r t IT ana il7» I t tbm art^psd to 32^ b#tvtiD I? 
siia f ire^r ^ a to 30^ botvotfi yoa? &M V ^ a 7X« I t l i oloaf 






















- MALE FISH 
-o FEMALE FISH 
II III IV V 
AGE OF FISH IN YEARS. 
VI 
Fig li« (^ rmgts In t^e ipectifle gron^ fato idfli aft 
fog pmitiiif memm ef tht rlf«p T^imat 
17 
Howeveri tba sais m^ frnwH^ f i ^ show no slgnifie^ttt 
dh^ g@9 Sn gptclfte QvmHi rata t»l^ g i » of tti# fiili» I t e«ii 
^ $aid ttoat l^t gfovth rata dtoz^an^s idllb .luef^aglisf sise 
of fif^ In botte t«r0A of ^id f life* Zt ie , ^«r!r«i<ir«y noted 
tbat ffpeelflQ grs^tti rat t (0) 4e«r®a«!«f 'witti iti-sFQ r^iiig agt 
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- MALE FISH 
-o FEMALE FISH 
100 150 200 250 300 
SIZE OF FISH IN mm. 
350 
Fig* f« etifnigfts in epacifie smM rate ^ f l i si«i 
I n O 
If nrG-;'^ -j7Xj7 ^•rpli'S'lf -"'O 'r'iVQ -'rictic'-il ^-'Uie nl'-c^ thoy RI^IO i t 
P09!?2.^ l5i to ^ar^ '^ r^t ?.-i:fjtli info ti^i-iit '.n: sjieo-w^A* 'notho^^ 
«r;n?<rieh ti'ifj b^rtt to yiilrl i n l a m t i m oti tim r^ r-^ ^Kil walli- being 
of t$)o riftj, r^lativrj jpobti^ tnesf?, y-iriutlDOes in ^ tjre^ th, slzo at 
i'lfnt taitarity,ncnod :!-?7qiop!3i:iit roil Imm^Wnf} a-jason «tc« 
U'o r--^ li':iDn!#5lp hrm bam m::€^m& by th^ ^ cu!)© l-^ i*. 
»? B a 7? 
nmro »^ ^ ma 'W OPO woi^t fifl l<?Rgfch ragpoctlToly m-^ »r» 
if? *! eonf?ttmt« '^0 agsti^tion (fm-\ift^. $n tfilQ l iv 1?? th-t 
tiGirrht i s a ootnm fmatim m^ im^t ipi lifiiar rma ? ^ i # t i s 
F0«r!5l^  omnl to til' ctih?* oC tr-io I'^ if^tbt fJilgj 3ln,%? Ifi rurtl'er 
t!^ 5«»ePlb3?i a s 
V «3 a I? 
to bo €&xM (Ti'jirictilly* l.or!':*itb'iie o^a^.tlon hae barfi fotma to bo 
Ice *' *» ^ -^ S a • R !og It, 
13 
n, 2:<i^s L ) ^ . ( ^ ^ ^ U^ 
T^ n i s te©^?n Qg intercept. 
fbdB 
•n» 49 inowj as 9lop®« 
r-'o iGfigtb "yiGl ti;^i2bt ^ope tti© incite bio© ^«l a 
r i c 6 ghm.'e tb"? irmctb «Qi?*t r?aatic^ghip of the 
fsal^ "iw) ffmilQ P» sif^fia fi^a tiro FiT^ '^ r yrintim* ffe® sraootte 
« » • • »,iirin«Mii 
g-al of €830 j»«ai' ' ^ t lo tho gtr--i--lit lino i»0?:ros9atg eoleiiiaftQd 
ptsrossioa Mi'i© 0.T til© log wo%[fit on log laietfe. f!i© r^amtssim 
d ^© 1 ^ woi.'jbt m los length yag ealetilatoi bgr lorist r i « a ^ 
nttl)©3S fina ssnai^t© 0-!O^t4ais for ^ Q -aalo &'^i fmuX^ -Tisfoos 
f?'>'0'o bo©!3 i'mti'i nn t 
09Z 
HSId dO HiONBI 9 0 1 
OS.Z Ot7Z 0£Z OZZ 
100 140 180 220 260 300 350 
LENGTH OF FISH IN mm. 
Fig 6« Length • ^^t^t relatit^^ip of pgitlag 
mxmm of ttJ« i^ fOF tasiflS;' ""•' 
2u 
leg '^ B «^*7363 • 2.9^83 l<o?i I. 
|<^ u e - ^ . a W * 3*2002 r ^ ^ 
C©ryalatlovj coo5'ficl«ml *y« s^  O , ^ ^ <> «i^il9 Fishes) 
I t i s cl0?ir frm tbo rofmlt tbat the ?sIu©sof tfe@ 
l^^ p>Q •»• of the f3':s3.o fiobes ^srs gli^rfctlc 'i®S9 tlsaa 3 i*@« 
2,f^83 hoiiC9 <'bo nalo i'isbeg incpoagfjd logs tbm fcbat «af tb© 
cabo of fefeo lonstfe* 
vm 3»2C02 i»e» tsoPQ ttifon 3 ana IIQEICQ tfes foiial© fists@s 
Idcreigtsi soro th?iii that of tha cubo of feli© l<mstl!» fbeg the 
Isn^b-i^i-^-tJt rglat len^ip of P» gs3?m^ fposi ^ Q Plv®r 7mi\ma 
'Sid not ge©!i to folloi^ cube Itm et^dotlsr but OitJlIibrium con^ 
t£»5t #o«sd espt-iln mriabl l l t f firotma 3» ffeilarly T&Xiiag 
of tb'^ el^Q •!!• FoporteiS ^ ilatapajon ?ma .tfelno?^ (X^3)t 
^'^ine^tm ClW, 2.9^ 9) «ia f?halspatai% m& fHiij^ (103) in various 
3P©ciag of Indlm esi^ps also aM mt foiiot^ tfo© ciib^ Im 
f?trietlyt mnh% (I9?l) unaertoofe f>jtaii0«i on l^ie^h • w^i^bt 
s?<3lation'^ip of P.ea^sis froa l^ni WBrnm^oit (!UP»). Fls 
« » mil UMiimiwa 
otinoiwitimg 'lo not gtrietly coafira to tbis eube low m^ 
"iiniHWim] emst'^nt ^n* fSPOQucntly sbo j^ eertalu ^mlabilit^ 
arouad 3» 
I t i s ilso ob@orw3 tbat tba liootb • t^oiobt cart?© of 
i^l?,<» 1ii^ *f r^ 'H>^ *i t*^ o Imi^ - "fjoiffot ©13?^© of f^nlag \sp to tbo 
21 
Inrifttb of atO fSQ ••:n6 bm^^th tlio length tioisht mipw of 
fmiil® thereafter in £• nr£m&» *^Q sina idisnc^aioa %ias 
fowa in l»»bata of tti-n Piw^T IfM (0! a t t c p j ^ l l l i •» -^^^^^ 
a r9^ r®p©0 phsfiiyi^eR Iw £• eirigaXa tng i'oiid is^  ctiateJi^arty 
aaa !Unc^ (1963) • 'S)«8 in tfc® pregKinl studies tfeo laaXQs W®3P9 
foma to b0 heaHoF tfrni ^ 0 femaXog cf t t e i r itl^otical sis® 
iR tnatar?? flgh#s trfiiis ^10 feia,^ © were fotinl to b© hoa^sr 
tfcais ^Q mil® of tboir identicil »ls6 in nattira fisfcos* 
Ftirtbor i t i s observed tfiat thQ iQf^tb • v^^t eurirag 
of ojilos and imnlm itshm Siitorssct at -i point botwo^ ,^0 WB 
md 2S^ !3!3. ?liis poSnt of tntorsoetioii foppesonts tho siso 
at f i rs t f^.'itority {Qlnm n& ttarrisoiii i ^ > ) , ^ e point ©f 
intofs@cti«m bettieeJi t^ -o Ifinstb t^oistst corvog of tho raal-t aad 
fcnai© y^b^ ,'3atG ^nn fornix to b-o tj^ tt'^ goR 2f0 • ^ tia in 
tbo rit^er F!nli. (ChatteFlti ^ ^ •§ 2.97 )^ • Ir^  nptla oatla 
tho ttio carTOs Inte-^eet^ at -j point feot^a^ v^O as ana 6^0 BQ 
•it '-^ieb fio«tt of tti-? fi«!fios Bttilto nat«rit|r, 3'^n aiff^irioco 
in the fiis9 04" ^ttaiiiios maturity >ott-B€m tii?ior nntl sajof carps 
aro oli'ifio r^aiF Uooatsq*? of slot.' -md fa«it rntQ of s?ot^« 
^ » - . 
saraiia h t^ro boon foma fron tfo?} rofflcn Jast belm-? thfj tlor^al 
fiii tafia ab079 th0 lateral l ino, 'Etiioeo sccilos conlfl b© wssd 
for '^ tfi'lyino asQ ^ ^ c^^*^ o^ t^ 'J'^  fiofo. GoUQrall^  tfe© eonnulii 
m ^G 8e\i@g o^^» fiarana VQT^ forasd b^ttiesn Joa© to .4aGtigfc, 
Jhingr^n (1957» 1959^ Kaa^ (1^9) '^^ ilateraj® sBil aslngraii 
(1^3) psintea oat that tho sQ-ilm of £t garigala ^ 3 C«catla 
E^ o^ Qd eliar omtilatlm t^icb omM b© iiggjS ior staidlsrlRg OSQ 
ana sroRJtli of tbeso fishtg. Siogovauthorg tnira also ©stsbli^oi 
fefca annii?il nature of tlioge pings* Sie y^illtlity of tli0 seal© 
'attfeO!! .• for n^Q ^nd pipotitb stuilgg cf k* s'^mn^ han b^m 
• • m i •imiii 
big« i^ <m the pri^ortlcn (^imn hy ?!i3i ^cton (1929) • Hi© gcalog 
of fl!#i possossod e??rtfiin car^sd oiit grc^^os lifeo rinss t*hicb 
wor^ foun'1 <:o 1^ srm« .^l In natur®. x^m ^^m (19^) st-tod 
that Qny c9*!f»ation In f^h-^  e t^^ t^h into of tfsn f i ^ ^ n result 
in t!5n fora^itic^ of <*bQQk on tti^ r eatilo* ^.IJIS I S t!»ainly ?1«o to 
tho ^oUo i^n*^ fretort! 
1, ;:^ <3lr< :^T3iitsl factor. 
«1« Fhy^ioloi'ieil factor. 
3. Csnotic fnctor ('irotm, l ^ ) , 
C^iorill^ i t ii-io boeo ropoptQ'1 in toa^orat® ro^icjsig tfeat 
tho tf^vroraturo 1<? thn -liiii 'aetor f^erair^ihlo for tli@ foraatioi 
<co 
of aiinoca Bipk m tho ecaXes* .: i^ rap in ttj© tosj^gratuf© 
'fapinr tbg tiinfe^r ig folXof^ e^^ l b^ a Irop Is mtibotiQ rat© 
trisie'f rertolts in IQKI int^ngity ov f ©eSInc ^od csnisQ-jticiJtly 4n 
ftrm#tl5 Pit© oi' ^ a -fi"fe glaii* 4m.t3» '^j'-iiig Qms-ior^ th9 
T.^ iJop geal^ritiris C'^atlof, 192.^ 1 -i^tef 193)• r*lnea tli© 
fIuet«aU<25 taipontufo ig cyclic pji'l Irog M t^p^mtar® 
rollotioa by cbscfe fOi*?4-*'aic3n occur csilcr cnco in a y '^^ r^t tbo 
"^^Ksim (19^6) o'>!58i'V3i1 that ttei nj^iiilua foroatioa was 
in ^ 0 Siitoni'^l Qi^ '?ir<a33Rt profsy?!]-.bJy tho 'Tiirttitlai oi 
s^er«jtl<»i of -m '^locfc-.-lJio orf»aa sudi as pituitary glaa^^ 
TTiefelInn (1933) ittribottsd tlio <'omaticr. of ^n^h zmo (rrintilus) 
€8i tho otolith of hakn to a p|jyoiolo':icr.i ffeyttea, bcdnc i d d 
imm rlwrinn tiio pirioil of c^ ^^ -^t^ at i^ysiolooiool ©trass, ' ^e 
ph^^<!iolo::icil <gti?^ g« in aSalt i^i^ tieg ia sostlj^ e^3®s3 t:^  
R!-itapn.ti@i n?t3 f5pri^|iig , Si n-ijoi'ity o£' 9ta?!iag In toafK^Fit© 
T^'^im^ the ^n^i-iip '"^ an boi?n - '1%^ to t< '^^ -p*!ratur0| 'TUI In 
»ii«i(mX#fr8 fopie titeG Xri:1ii| t^ r-iFfi t!-^ "Xnetuation %n tmv^vn^ 
tnpo *j.'3tt?fi^ .T!* the* nr»imn i s not f^i ;i:;?feecl 3© irj ts'-spemt© 
re^i®?!^, sn .mnalois fonaitioa c^^ wot bn attri^siits^ t© 
!i1io s?^f»lotal r*^t*; ef troiiic-l -ai su«-b tfot^ical 
<"i<*'?n i?.,f?o !i"t?o sro^ 'f**!i cf:'^ fli'?( fi'ii!lf-i.r *':o tlioso 'omiii in 
24 
t-^ ^Fipsrato fis^Qs (K^oni 1 9 S | So^appa ana HaSnacbari 19S»^ } 
( 19^> f!ttf!3ost<^ d tfiat :ti© to ab3'35ie<5 o:^  ^mM s«w©re ^tJter 
tilso not fottnl nti<i b^ ne© scales fJo f»ot possess oimasl taarfeifigs* 
Tb^gs stat<?'?'!nts tosfu very suppi^sl'^S '->ae"O90 In tropical 
interf? nlgo th^p© 1© p-^ Fio^ SieS ty In F^rrdo-ctia^eal -^d bio-
lo-'ic'^l fiGtom of tjr.it0P "M^ thor® ig ;il«jo pgil©11e ftiytfcs In 
fipriMsSnrr* tn -nrm'^n^'J of n-ifio'liolty of tltQ*?© faetorsf i t ig 
not pOftnlW.9 to a<?CT^ t tfiat tl)r?i*,i iif no p'^Piolieity in gpo^ -ftti 
patT, yfcil© OQca'^ Psnc© of iBntilap Finns ^ the s^ ^^X'^ tal papts 
of thi tPopie^l fi-nhnr? hao leas been poccrtileesi, 
n.",r'hr»,npa ia<3 '^ 'him'^ ctinp (19^) r*jil© t'fOJ?fe|/i|» on salabap 
nolo Poivortaa that tbo sc^lai? of the t ldi ehcm OIQIMP camiiol 
Fines %'liicli G*»^  siRwlii* 1%0f ^isr<i0t^^l thnt Bnr>h ringg t^ ar^ i 
fomo^ imrlQp tbo IfiritKinco af floiith - *-Bgt tsQUsocfif tAich 
renalte^l in 'S'^ploti©! o? foo<1 in tmttca aic. -^io lecti of food 
1??«1 to t!iQ 8t'ii*vnt$.m ^iiieli t^ an t!>i nniE faotop in tbe forao-
tiea of iti*^  '^ rmuQl Gas'lc^gs. 
?hug tin ^ro^^nt stuy mnortp th'i vlm«f thnt (Won in 
tropic^1, *r t^<) |^ th" irnu^il rM^,n vtVi foraoa Sarins fti^ aftsp 
nmsocsi acnth lii tb'^  gtealotaX ^inrtg of tli"^  fisfo tbo!2r;b tho 
«n'1<?plyini;r factor?? 'ir?? -Uffiipaat fjfon ttiT^r^to m^cjii* 
fh3 -1'.tl-n'nitlc •! folatlon<".liip bnt^ .'Gr»fi '•:Q--'iy im^h 'm^ • 
<3e"^ l3 f»^-'iut t^ ai? fll^oTfi n bijb iloc'roo of "orrolatioa. I t hm 
U 
b^m '^ oiii'il thnt thn n"lo9 nhmi bnttor cs^ '^ '^th art© «3;90€fiia 
ys'ir of «.^ Q t*Jll0 t*ie f'^ n-^ lefj 'jf^ mj b^tt:^? :.'PC3f^ ?t^  Gftr>i^ #rii?c3s* 
**%!«? *ir,y TO i30c'i«i»o of t!^ '} f^ -ct tf^ '>-t tl'o V:5Q1© flnhog tartar© 
t^v^m t^m fw^J^n of tUriit Mcintl^al am «:'lo s-^ jcon^  yeir of as© 
1.33 .ift^f sscaifj-y.-^^r oi' age. It i s lufGiraa ti>at tb© |*:/sl©la-
nlc^'l ctnnr^Q'^ t-afeo i>2.';60 111 their rmcQetiv© s^^es after soc®-s<3 
7@-^ p o.f ago '^Jil ^ o strass oau^od by utt. •iarisnt of gonial 
o.itiipity r^jg s3PO"t3-f in th© fmnlm tl%^^ tljo aai@g, i»9e«ltliiic 
in slo^^ ffrri^li of tlr^ fesiles tspto g-«^ oait1 y<i-ir or aga, '^hr* g.::!]© 
I t lvi<? bai-wi foifi'l ttiat tf^ e 'Specific ftrot^b rata 
•0« of ^* «i5rrmn df^ cre'isef? %tith inei?m«!lr« nfr© tm^ sis© of tfe© 
f!*?!!• tnH :Tn?l 3'cfinq (I96C) "^ iX© fltttl^tK' f-.h-^  J^lolo,?!^  of 
tt^n '^'\'il(! t*»oit •tl'-io faan^ th-it 'tr.riclfie ^rcwtlj rit® of th# 
!^ U2'tlicij? i t hag boon I'ointl lli-it the Unh do aot 
23®3 to rolOo'? thn ciib-.^  lay otrictl;^ for llioir lensth • ^oigfet 
i*3l.ittoaf5!3ii). ; porusal of tba les^tb ^ '.>3i:,bt o^a-ition a o r l ^ 
for p , '"'ji'ana of tho PI^OF !!'',nimi inlicate tlis ^.loas of •»• 
en:^libriQsi ccnofiit to bci 3.93^3 -md 3«3S02 for ^ 9 i^ril® sod 
2C 
ntnsfiar (1978) obser^ocl t\w nloQg m" t*^ ilop^ •?!• to be 3»20 
•^ nfl 2,63 for P. samna fi?<rj tho ii.wr 'iSili mQ the Keothro 
roBor^tsiif r'3«?r>«icti^ly* Prm thi romlt^ obtr^ -ino^ for p^s^^aaa 
IncFQi^a eor© thm t¥.n (»«to of tho %mt^ ^ l i le ^m onl© fii^og 
'rroi-j less than the ctilK} of tt^o 1«0 | ! J» '^IJO f'faolo fish©© ohwM 
mQfm<mn UiQf^am in woicHt o£ c^zin luring spatmlRg seasoui 
h-^ncQ cm^^ th# lnefs?^ is<i in tfcQ t^ ajiisr wfi^tJt* m otfefir earp® 
tho hi-bos' v-l»a9fi of *n* thm 3 tea'r® also b^m p^iportsd (aiinemn, 
1952f 0^!sbraborty -na ninsfe,l963f n^tarajmi ana J!iifJcr« t^3^9^3> 
iJtitoafjaF, 1972f Kb-m, If72, Ila'^ aaoljm n © aaa IlaRina?>^Q Hao, 
1972| rh^ttapjl ot u l , , 1977)« 
C S A F f E B • IXX 
mmmmmmmimim 
s s mm ^0 fwmsQ of ggtiuag memm 
(^fi 2: 
ym^m^, if? cfj<'^  a^ tho Irjportoafe r .mcti^s of an 
QTc-nifm* ^<9 tosic ftsctiong of m ers'Jiira tafe© place at 
Of•'pnipjp! of tho finh also pfoe03<3 at tfe© mpmm of ^ o fooi, 
i t eX'sirlf Qitstai^s ttsct «fS9«ling ig 1 lif© sustaining ftaietioa/ 
»*3i^  l i t t l o Irifornition i s a^dtlabl© BO tnr m tb^ food 
ifjcj foii^iRe or oiRor cifps* a f^ obeop^tiong oei the food and 
(roott50r3?30 ot j ^ . , 1^71 ^baela?- nii<S Ki3Pis?iS3| 19*f8| tjag eai '!oitra, 
I1?J!IQ, 1972) • *^ t>o r-TOs^ Jit inwmttf:''itlm tas tm^ertafeen to sot 
a clear pietap^ of tho €00^ mA fm^Ung habit of P>8agaii@ fpoa 
til9 p i ^ r Ya'iuna oji'! attsntioo ^ag also tlo^otoi to tli© foUmdng 
agpoetst 
(i) '^ tio palationjihip bat^ if^ ori jrat IGUO^ Jii fjodylenctto • 
<ii) .^noal foo^ l Cfigapo'dtiett, 
( l i i ) ntcnecte fullnoss Indas tmd 
Ci^ r) ''aagofml trai^iatlon in food iatofeo of tbo fich« 
2 0 o 
^f 0 aatortta for tho ryvmmt invoetigation ^ae 
eeHoctOfS fi?0n ^-^ il^er tssaiiQ f«»» a period c^ m& ^ a r fpos 
f?^§pt^^^p| 19?9 to .^G^iist, 19S0# %e ooli^clioa was f a ^ t i -
intcrJ by f i # <!oiitfaefeoF. ^ l i s in^mettgatton ig hns^ m the 
5^i!tn4fim fsr SI'S ^ 1 ^ ®^ 
^<9 total Ifi.'jth ffitl eat l^ctti of oacfi fl^ rfi wer® 
pT^mvm*! iQ 0 fosmliii for dQtnilQd gtiiiy. ?fi0 Intestinal 
esotdfit*? '^9rg l^a^ ie^ S into ci pQtrl'UFii for iwntittm and luiHc 
tzttvo zuai^miB of fooa» IfiQ uieTG • oi*car*igsi of food coisti^ 
tu^tf^ of ths fii?b ^oro MQntifioa tAtli th© oacfe^ o ^ ^ ^ 
oicpo • ors3iii@Q8 vera laontlflod tiitlj tbo bo3.p of a olcr©-
sei^o. a 9 reetol cmtonts VQTQ also tfiolysQcl to so© tho 
r i r i a i s it9!3« of tEili09gtfii food it0^g» *JJ'll|rgi8 ©f food was 
iFi(3#rt'^ ?f«i 1^ tho rollot4ng notho;!®. 
Mm 'OlVSlO D0tfc0«l« 
*i!boee nfithoi1«i lia^« Ijomi ©IFHQ? fiicr.t^^ Ij^  Hyoss (19^0) 
'fil il^li-ttil (107). 
T!i3 •^ollii'isw Qi' ^tos'idi *itte -:oot1 i teas '^Kis poc€^do3« 
i^illnotii of 'jtoa-.eh t&ts el.ieglile4 ag ^3?!^  i 'oll, full , ' t'litl, 
23 
oi#i ento'-ory as 30, 20, 1^, 10, % I 'Mit 0 rogp^tiy'Qi.y. th© 
t3(^ fi fulln-jg© In^ OT vm <?alc«l^ to4 for eac^ 'son^, 
Tbo oeeumncf^ aatbcti i«i teif*?^ m thf» fori Itofje 
at pore^tago wltsts cf rapica*? fool itc^?is progmt in tho cwt. 
^ 0 fooaing y\riation in r9.1ati<ii t© tfeo sdsa of the 
rifsh ma cmt^ ln^?!, 1^:a flsb VQTQ aoXitisated irat© t^ i© fligtlnet 
f>izo s^cope. <^ o of tho sise sfoap -^a^  fo^ra^ontoa by tSio fi#oo 
*^ !ii"h tjQro !5oj?9 t¥An aoo lai in x^^ igtti m5 the'otlior gis© s^oip 
of tb^ f4*?b®s ^m hQty^m 112 tm m^ 200 sa Sn total i^Bsth, 
Thaso tt:Jo !!i2J9 nvmpn hm^ bim teiTjo^ S as »l'i?30» gaa ' i t i^l* 
f l«5he@ in th<i tmii* 
30 
ot^ iffcrat Si3 rolGtiVG length ©r tto -j^t* ;>sf} -uta Hnt-b C2.9&^ ) 
13^ 1(2 tteit trjo patio b3tt?3cm .:tit Icfistb niid L-o^ ly - Itsiotb i § 
iQ*?-^  tJim 02? QiQGl to isiit^ In emmiTOrG £it?fi tiiopo ag in 
rii!0 7(a) "Rl 7Cfe) sticji? s atFairtit lloo FolGtiossliip 
' ot^irn ntJts * longth nnd bo^y • Icmfjtfe* I t i^ clsai* th it tfto 
not iQiiftI) tUGm^-n^s tdtb tbo siso ef %bn fi^fe» Boro mg a 
gnriitlcm in tb© retio Ijgttfoen tfio two lis© groups df tli© 
"life, fh^ n t i o ^?? l i l » ^ nna If t»63 for mMl m^ iorgo 
fl'^ ti p*r?P'%«tiwil^ * 1*i-^  fi^ ^^m Fitio for t^© e^')lRt3 fiili#i 
mmmmmm»mmmmmmmmmmmmmmimimimmmmmtimmmmm»» 
!l!jllanes, S3CP0 •• TOGotaticKi plcmtetcm :JiiS insoct 
•^?nrf? foiifil to *T5 i'm.Hai5t it^ns iri tfe® i'ood of l?» gspstfia 
fvm th'3 river fsiiMiQ. rict^avor, thrj iof Bnit^ r ol" ttio fooi 
ceof^aptiGO ^ f i 0 i t.ii^ thrs gis© of ^ 3 flgfe. 
Fir:. B(^) •-H'! 8Cb> baiiea m tcbl® H^ <a) 3ja ^(fe) 
ni'G^ fojtS eorano*'i^ low o? th^ ^i^^ of %^m rsiso rrroi^ JSt 1^ © 
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Fig 7(b)* Bwlv^  l^gtb « gisl \m^ vtlalimghip of 




f.gistpopod t^9 tt>© 8}O0fc |jopia.ar dJUit ©f the f i ^ * Hi® 
laygf fish ccRftisod ftore gastroim^Q than that of the ipaJl 
f i^» ^ 9 ©©lltises shells wre nol fiillr Wisest©!! in th© gut 
ana passed out as brote i^ payte» ^ariesig forma of C^-ftrc^ia 
ani p0%ise^po&B. VQm ^ recog i^isQd In i t s food cont^it. fho 
oain am&s^ iitro Vivip,armi9i IiKlopXGHori?i.9i Cygarainigi 
VlmothtM.* Hseieliom »iiia jar.r^giat fh© hv^k of th*5 fish aiot 
yms ©aifily ••ysprasQi^ tt.l hf ViwipufmMt Inacsplano^it* Gyrararaf 
ana l^ lsnof lsis» 
«iMiiMiarMHM«iMiii«ilir» 
fMs ^ws lh« aost populiff food itcaa of 1*Q f l ^ foi?Eiing 
§*$ and U5'| of thff lotii fooa for m^tt ms IBTQ^ f i ^ i«gsp9et» 
t'mtfm aootsi stasis I l@av0s and t#oedg w f^o Stan In i t s sJiot* 
B^^ ©©raals Ufeo barlo^rt gr-i® and tihoat %>hi<sh QS^ bo imaigostal 
eoraaiji in ^ 0 coi? u^ng disehargetl ar<a»i«l ^ 0 river lianas, waro 
rilsio foisid in «!o mt of the fish. llydriUa and ^irodola 
if©r® ^ e ataindant iiocro - vegGtation tihich fona^ th® cosiiion 
ai0t of the fish. Bsctal ccmt^nts also ^o i^od Iho prossnc® 
of undlgestod and partially digagtod nydrillla^ t^d 8pirpdo3At 
fho freiu^*^ of occurronc® of macro- vegetation was 33)1 and 
30^ of tho food for tho Xsrgt and eeall f i # rtspoctivoly. 
fI*0KTGUj 










MACRO-VEGETATION ZOOPLANKTON SAND&MUD 
MISCELLANEOUS 
fig SC») Jpnasa fm^ empmUl^ iW wlww) t f 
3 9 
phy%<yplmktm fGemag 13$ txm 1$^ of tio total. fw>dl iittsfe©' 
4n tH® larg^ and siaaH fitb i^ysp^cti^ol^t S^fo© ^ 3rtopl.^litoii 
ifor@ r0pr9S0ftto^ ^ tt»n folliraifig genera of thr®^ im^ULmw 
1, ch-sior^x^isti |£j^s££« yiGtt?fiigt ^^im^m* 
k ^ ^ iii>8wi|i«iiiw III I'lTTii 1111*1 llifTiilWlinl- riliiiliiiii> •iiiiiiiii|illlliriiiwiii|-| iliiwiiiiilni 
mumtmimmmmitmm 
^ " " mmmimmimmmmtmmmmmm- <wiiiiiiii»ii*iiii. iiiiiiilr ii.riii mi ninin 
fh€ hulk €jf tho i^topl^tetoiic rtiet of tb© fis^ ms 
" iw'ii.iniiiioiiiiiiiSwiwuiiiiii MBiiiiniiiiiimiiiaiiiiiiMii m i i imniiii MiiUMn.t.niii!. 
of f^t Cfiloroph^coao fnsily %?hil« t*ie "^ f^ear© of Bactllarlo* 
pfesreea® ffimily vero aoatrato ausS thoea of MyiophycQa© faelXy 
of protososas !•©• ? o l ^ t jaigtojt lti.a<ai@ ©tc» In. tb© rtlet 
of tti'i fi^H 2o0^ia»l:taii ©^3P0 fiot a sicnifitant di^t ©f tfo© 
fish ag tbo fre^uQii^ of tbolf oecurFenc© y&® f% of th® total 
food ifitafe©# 
WMMIiMMIIIlMMMv 








MACPO-VEGETATION ZOOPLANKTON SAND& MUD 
MISCELLANEOUS 
f$^ SCb)« mnn^ food cmvQfiitisiR {iff oe^siMmm) 
of pmtXvm saran^ of tfca t ^ six* gr&mB» 
3 r-
mm not poiisi 49 tieeitiss of i t i al^ ^^ m being swEldiigoatea. 
Bistet 90!(i and XapWQ {OttiroRosms) ^%w% ^%m footd in ^o 
-ll®!; of tlJ« f i ^ » fb® freqofliioy of ooccupi^ fie# of insoot lartaa 
in tl39 flili stoiamdi vas 3J^ aaa 8^ Hi tl)@ largt and gaalX 
aMHaiia)<«HWiaiMW«MiMMHaa> 
At tira99 f l ^ f^a9 fo!8td to oGRsnad t%,f^ sml^Sf bonds 
mn« places ^t i#oo4 ^icb ''lay hairs fieen $B@aft#4 al<ni^tli 
bottoe 0Ff%ntgffls of tb© pivsr* ">®bfl« niM ftonos a^oar to 
h^ tr® also bstn inaufll^d iibils tbc» f i i^ ms gms^f on ^ o 
bottom orfmipBs of tb@ rivor* 
3 ; 
mmmmtmmmmmmmmimmimmmmmmmMmimmim-mmmmmm 
m f«#ll«g lutfiitity of » « fIsli dwHig S9pt«!!ib@r, X$f9 to 
At}ptist« 19iD* Die eifi3dUit» fAdding a e t i ^ ^ of tli« fit i i m9 
Botlcta Jn ^mnnff* ^m9 «as a gfaaw?!! ^ep in f9«!liit 
intensity froa jr^noary oniai?d» ^itb itn alnSaoai in ^iiii9* 2ti# 
fufsffo©^  fm6%m mtm^oA tipio U^pt'iabtr aft«r ^ieh i t again 
•rhovsa r i s i i ^ tp@fia» 
flrinifs ms a sartcta mri^tien In ttia f t^ ing iattrifli^ 
of tt)t» fflatai3P9 fiiili b<itw@iii the pro and post tpsmiaii ssas^* 
Tfi# spmiotog period of Pjt mtmsk mtm^n fr«8 ^ f i i to oaflcr 
S9pt9T^9r« mirifin tti^ na fsoiths Im f«9dliig aotivity of tb« 
f i ^ tia@ obftrwtS* But afttr gpsifiii^ <^ 9 fial) i^ oirad m 
aetiva fs^lifig trondt Tht immtOFd fifli} also ^o i^ad Y^riatioR 
ill tmding aetitrity duffliig wtettr tan's soaaor* Bi#i t«iparatiir« 
atil Ion i^irsoXiTttd 0171011 emeintratioo in tht ooogystffi e ^ 
^#!r«f893y t^ kfftet tbe ontmboligii of tb@ fijili In tlio iMia^ isontlfe 
tna Qmm%%tmtly fetaiRg aoti^lty i t «ff«et«4« 
Big 9. Mentha^  variatim In f«ii2iiQsf Ssdex of 
gtosacb of Fsatitis iara&ft. 
•••HMMMnaMMa M H M M M M 
SIZE PANGE 
-• 201mm - 344mm ; <*-- •«' Il2mm-2 00mm 
manmkt vmtAnm in IHS FOOD Wfmw 
Ftgii. lyOCa) ana 10Oi> baiwia tiii tables fUZ (ad fln<S 
WSZ M 8t)Ci« «<iiifdiai vmriatioR In ttee food eospoilti^ 
(1^ ^ItiBie) of S# »iaraii» • eisllarly nga* llCs) ar^  31(b> 
t>as«i OR tal>l«i IX Co) a»^  IX Cl»} shov s#as«oal failoUoii in 
tbo foot! easpoiittoo iW oooiitfi^ n^) of tti@ fiik* ftio vosol^ 
obt^s^ Isr tfioft t ^ t^ t^ odo obov a ^m% agfoe^ t^il* 
mVLumi tim$ iMiso oatio in largo (|aantiti«i t^ tbo 
fif^ in Piii^ somsoo* BotfOfOfy aoXlase coosis^tion voo sodovoli 
io 1^ 0 vint99 aoi ^# staoor isoa^f* fbo soaomal loilatioii 
in Qollniot in^lM of ttio fit!} my tm lolatod nit^ tlio oooional^  
nrimtim in ^o roiatifo aband^ee of t^ o amlliiao i^di brood 
in rali^ SOSSOB* Hone^ i nm roomitaioRl of f^ iriong ipooiot of 
mollnto t a ^ p%m9 in l^soon aonttio* 
Haoro » vogotition ms eoni^ aotf in iarfo vinsntitios 
in tlio ioamor* Bonovorf tboro mw m obyioas variation In ^ o 
int^fii^ of naoio^ vagatation intmfca batvaon ^o an^H and 
tbe iarga fii^* Wi^to » vogatation mm mo»% poi«lar in mail 
fii^ lbi» tfomt of ^a IsTio fiili in ttia mmnt nontlif* 
^ppir«ntlgr tharo i t a l i tt lo saatonal variation in 
pisfflt^ ton oonst]gi|)tiian of ttia fi^« ffea fii^ aa«a to eatunao 
fBoro pi^ i^ itona in tba mfmm md uinl^ i^ton ^an that of 
otfcar saaMXki* Horoovor tha intmaily of pttyt< i^aatctoa iateiEo 
i s »oro thron#-ool tbo ytar tbm tlial of Hio i^^isiilclon* It 
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MOLLUSC PHYTOPLANKTON INSECTS 
MACRO-VEGETATION ZOOPLANKTON SAND & MUD 
MISCELLANEOUS 
m9y ^ ml9v«nt to mention tliit tbt (isai.1 fifib lid not fotd 
OR soQpIanlEtoci luring ^ t ftonsidr aotittis ( 1 ^ * a n t >« m^ 
%mpef®^%m9 'luring tbit samgon i ^ tiaTt pr©^nt«S ^ « fi!^ 
to ooffii 07«r tlio auFf&oo of tlio wk%9V to food on flio aooplirnkton* 
ffeo gaasmal vailation in tbo food inta^® of Ibo 
fiiAi ap^art to N rolatod viHi jpolatiirs a t^indanoo of tho 
food o?g?!Hi8Ht Sa tbo rivof. 
BtHoathly food apsctroa of garitlat gama 
of tho ti^mv Yanona by occurvonet of 
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MOLLUSC PHYTOPLANKTON INSECTS 
mm ^ 
MACRO-VEGETATION ZOOPLANKTON SAND & MUD 
MISCELLANEOUS 
mmmmmmmimmmmmmm 
It hag besQ found t^at the pcptias ssuranft ef tb« 
WW •mil II •!! mmmtmmmm 
flvor l!%!iana vas oonivoroos in habit* The got * Itmgth 
nni body * Itngth raXatloasfelp of thfi flflj also wifl8Ct»d 
ttiQ oBRiiroroaji adaptatlOR of th«» fish. Tfe® oain 1i«t of 
P« fwmti cdtfiistfi of Bmllnseti mcpo • 79getatioRy pX«inktaR 
i»d Insnet* Other dietary ttnnn Wm chroioald larvwi Insect 
<9ggSf fish seaiesi aonesi pieces of r^oo^ i eimd ^d mid vefe 
of eeeondary ImpoFtanee as tba^ - vero oecasioimlly coRsUBed* 
aegardlng the diet of this fishf 'liveree pplnioiis have 
been escpressed In the past in different regione* ;i9ob))er|ee 
et al •! <19*»7) '^ ^ Chltraar (1965) hwo classified i t ag 
herbivore ^ i l e Dae ^d Itoitra (1955) have called i t as an 
oemlvore* Chacico and Ktxrijran (19^8) have not sssn i t to be 
f i^ther Qonivoroos or herbivorous* sinha (1978) studied the 
food of this fish find called i t be an oanivore* *490(d!erjee 
«t al, (19*^ 7) recovered only plant food from i t s gnt In Bengal. 
!lat i«nd *«itra (1955) observed that the diet of the fish In 
toetaoM vas doiainated by higher a i^ttatie plmt vith iiatoas • 
bryotoansi desniidf onieellnlar and fil^iscntons algae* fbey 
also said that solluscs f<»iaad sU^htly mor^  than one forth 
of thf) total food in tike. Chit ray CX96f) ^so found isQlltiscst 
liatoiast aXgaSf mud and sand in i ts gtt nlong idth ainatie p l ^ s 
^ich f(»ni9d nore than 75^ of i ts total food intalee* Ohacko 
md icitriyan (19t>8) ^ i l e stulylnr the food of £• sarana in 
freili -. viter eco«iyst®!J of i^adrag, fount that the fish vere 
3o 
oaiisly food lug m fii^ posmino, •3iatoi99» ^%smt ei^ atftGoano 
Fig. B<a) aat! *iC!j) #QH# tUt annual food eoHpotittos 
C bf mlsxm mi wsmfT9m9) of £• gayaQa of ^ t tuo sisr 
grot^s* It i f in«oro»t£sg to noto ttoat tl^ or# io a fopiatioR 
in ^ t oonstfispti^ ^ tSifforont food itm$ im ml»timi to i ts 
fiis9« Btammie^ tho laipgt fishof toQdod to eonsUEB^  sHifo 
imiUi^ oo tbon tliat of tlio irmll fii^os* Sisilsrly mm^ 
flifti99 eonstsiaod tsore aaofo «• vogotaticn thsit that of ^ t 
l^wm fistiog* Mlm (19^i )• and fhoeas (19^2) static in tboir 
findict ttiat liiggor it9 siso of ll3o fisfSf bt^m of tbe 
food itfa ttkflii* Io«toforf i t fsay Ho addod ttist tho food pft* 
foroneo i» relation to tbo siat of tbo iteh nfooiild lio fofloetod 
Hi liot. !^ yyiw md 'ja^i (196 )^ tMlo stu^ng tbo f o ^ of 
£• pttietatag f^»d that t$)«]?a «as !Rxs« difforonots in ft^ o 
food pj^ofroQoe of tlio mwima 9$m gwmpn of fiiii* i^tejlst^ r 
(19^3) ti^goftod that tbo eonpotitioii of the food ^ flshtt 
^tli tso m^ 9i8t «af oobftaittial and adsptatioa towsrds flio 
incroasing rmgt of food lapply of p^polatiai by oimblif^ 
tho sp9(Am mn a «hole to anoiisilfito ft ^ritt^ of food* fbUM 
i t l i^ no jyeifofTod titat tbo food md fooding of F* s^ i^ fia 
Ymrito in difforont onirironn t^its* fbii n^ bo not m'i^ duo 
to tbo afi^ il^ ibiUtsr ^d abandmoo of paptioal&r food itoe ^^ 
nXm to tbo oooiogieai fM gm&Pu^iml faotorgf fbw pWQi^mnm 
of Ibt food by tbd fisb dop^ds ^m tb@ siso and ago of tbo 
3D 
Fig 7W miM fM show n lifS9«r rdlatloQi^ip bQliMi«R 
th(i f»iit-. l^ni^ t^ifj bo^ • lengtfe of tto® fi«li. tls® tatto 
bdtussii the mt n^d bod^  l<mgtli of ^9 fls^ ¥«f9 mlio eaiailal^ 
%^ ic* sfeoved sll -ht Sncjf^fs ^tli th® Incspenst in tht iiao of 
tti*? fisfe, Aocordlne to Baf ana Hath (19^5) to cayniwrt tbif 
ratio if i@8s than or 9^nal to imif^ vtitrsai in tiar^ r^^ ro 
n^a oanivo?d it ig aoro than tinitgr« Cliitmr (19^5) has rdportod 
tfe® Xsngtb ctf tnttitSno of tfeig f iaij tbrioe as long m tbo 
length of tbQ boay ir!i«ir«a» A^ra^l njd 1!3ragi {V^l hwn tbsoFfid 
i t to bt apoana on® lattf half tints* In tlio propnt invogtiga* 
tion this ratio ms s^ an to hme a eptn mint of 1«^ iMdi ig 
elofw to tbo obsorTition of Agr%vil md t^^ U9^>» Sir^a 
(1972) nportoa tb« nuatrioal mluo of this f^tio to bo 1*$9 
rgflsetifur^ osniforoas footing adoptatioii. 
Fig 9 tibmw seasonal fooiii^ Intensitj of tbo Pintia^ ^ 
sarana* ^a faa i^ng intsnaitjr of tba fi«ft} sbonaa oartain 
^rlaMlity anrlng miioai aontbt* Tha hlitb ana low faeaing 
int^«(ity of mtnra fisbas eoinoiaaa tiif^ post spaming mA 
pra-spmiming pariol of tba fisb. Iba gi^anal incraasa in tbt 
faaiing activity froa sapt-mbar onmrdt spy ba btoansa of 
inora^saa raitd.r^i^t of tita fooa aftar s'^ aming* Bowavari In 
iimatnra fifbas t^ a l^ gb ana lov faaaing acti^ty bava baan 
obaarvaa in vintar nna nmmr rasp^^etival^ . fba Ion faading a* 
activity bera asrpaaraa to ba baeansa of tfca bi b taaparatnta 
ana Ion ^ssolvaa oxyg^ coneantration in tba sniKitr wntba* 
41. 
n,g9* 10(a) and lOCb) show !i*?«sonal varintlcn in 
fool cooposition (by wXvnn) of P* sar«iia« Si»ilax^ figs 
13.(a) ^<! n(b) fh(^ sAsiifonal variation In foo^ eoeipdiiltloii 
(by oceuppenc«) of the flfb. Ths rtgults oblaintd tgr tl)#f« 
tuo S9tho<!9 ffhcip oloio aiprooar^ nt* It !« climr fro» ^9 flgoros 
tfe^ -t t:he s3«^0Ral va!latlon In tb^ food lntmk« of tb^ f l ^ 
?ipp«ari! to im r l^^ t^ d wl^ rtlmtlw abandancd of !*!« food 
orgaoita In tb® rite? at difforant tisrds of tb9 y«af« 
Can*7iJQrln(; tb^ r f«9di23ir bablt oi' tbo fltihy i t m^ bo 
sta|^ 9st3d tbrit tbd fisb rmy b^ s introdueod lit oatropble lafeo« 
and roser^dlrfi* ^<; fiiib say il«o bo ased for bl*oXogieal 
control of mbmtg^i ^oods la lontlo M^ter bodltt* 
CHIP fas* If 
$ssm^f OF mn mmim 
4:. 
SlKMaRY OF r i lU/SSTIGAlIOlJ 
The samples of the Pantiug garana for the present 
Investigation were collected from the river Yaauna for a period 
of one year from September, 1979 to Ausugt, 1980. A to t a l 
of 397 Wishes vere cocnmined to investigate the grot^ rbh and food 
of P« saran-. The investigation may be suisraarlsed ag folloi^gj 
A. TH:S AG3 -Alio GROt-mi OF TBH, FlSHj 
1, A l inear relationship hag been established between 
the body length and scale radiug of the figb. The matbematieal 
relationship t/ers expressed asi 
Y «. 1.6000 + 0.0^55 X ( Kale Fish ) 
Y = - 1.8000 4- 0,C^59S {TmalQ Fish ) 
^ e r e Y and X are scale radiug and body length of th« figh In m 
IBIS* 
2» The males i^ere found to be slightly large than the 
females of their identical age before maturity \*i le a reverse 
phenonenon has been Dbgerved after they attained maturity. 
3 . I t has been found that the length and weight of tb© 
figb increase with age and size showing a curvilinear relation-
ship. 
K I t has been found that the specific grov?th ra te of 
the fish decreases td.tb age and size of the figh. l o slgnif lc^it 
difference between specific growth rate of tbe male ^ d female 
4:: 
was obgarvad* 
5, ^ ^ l^e%l3 - weight roIaticOFhip of the fi<?l3 bag 
'lem 0«!tabll'?ljed -md tfiB regrgssion of •ftho t»Qg ijiai/tht m jjog 
log W B . I5..7363 • 2 .9^3 yoB h (IlaXe Fish ) 
XjOg W B - 5«2W • 3.2C02 Iiop T, ( FQsalQ I^sh ) 
6. 'Iin naif? flnli^n lncP3a??0'3 rr?i.'*btly If^ fir: ftiaa tfeo 
raoyo than the eta bo of the lgnoth» 
7* fha nrasf? ^er© foun:.i to b© bs:-iv:lai* thau the fsa-.lQs 
of tboip Idintic-l "ise in ??arLll gisad fif?h€g (bslow 210 ns) 
«lill9 the r«!tiialfi«! #^ore fotfid to ba h-r'viler than tlis mnlo's of 
thalr irif-intical siaa Jn larga slzQi flshag (aboim 210 sao), 
8« tit a siso xtinge i t ^^ 'hic'» aost of tha fis^eg attala 
raatuaity ?^a«! foond to be batwe^ 200 na aafl 2 ^ iKi. 
!• A linear ral'jtloafihip bag bseu eetablijihed betw j^on fe 
thf? gat . length Rl bcyjy Isnntb of tha ;ri«?h, Th« r^ tJU> ??8tt^9^ 
••h? fnit l-^ngtb ind body - l<aigtb wag I3 1.3^ rnd Is 1,63 fo? 
the Rnall ^ni largo fifibfis ngpactiToly. "^Q tgean ratio for 
"11 th-* firhGs ms l i 1.5^ raflGcting :p oniii^oroup fooding 
adaptaticm. 
4 a 
i« Ibt f i ^ hm ^mffi fmm0 %ti b$ m Bolton fttd^* 
*Sh9 m$R MM of Ifco UsSi ma fc^ fia to 1)8 li^ Uase^ mmfo^ 
ve^mUmt plmy^m m$ iMnmt larvat* 
3« 3b« |)V9f«F9M9 Of ^9 fo^a ms fosns to Ni F^stsd 
¥itli tfee 8li« of t^ Q fi^i* fb® las^ f i ^ pvufiiz^a to food 
00 ^ itm 9i tbo food { gniitnoi) itiil© ll*e sasM, fiife 
pri^ ojn^a t» food m mmVL food itm mmmaa^gr ni<»o «. ^^gotatioih 
%* ?h9 st^ai^ fnHiieas iMm €f t^o f i ^ bus bo«ii 
tftabllirtJtd t<bi€l3 i?s^ «al®d m saitod violation in ^o foadlsg 
Intaaslt^ of tlio mtovo fioli b^ timoR ttio pro i^ d pool opawiliig 
nm§m» Hit dLffsT i^icot In @^ foedlsg lotivltr voro oliH» 
fomd In itamt»79 finfeot* !IM8 i^r Ho duo to ooaganO. farlatill 
in tomratiufo and dijitioli^ os^oR oimeoiitjmtioii In ^ t ilirof* 
5« ^0 fids T!}.^  bo um^ to a^vo a bdUilosioal. oontTOl 
01^^ tho sitlNiiorgod aiimtie voods of soeio lontio vator l>odioi* 
4-. 
(•••••••MiMpMHMMaHMaHMMiiaMa* 
X aa i!S(Sf^ t«d to Prof* f^^ Jaa% Hoaat DsparisflRt 
of SSooSogy for proviaing n e^esf^ apy faell lt lat to fiork m 
this prol^ !Uni» 
! t i» ^th r^ategt plQagtivs that X r«oordl hovt vgr 
linctrost gratltud« to Dr« H. ^atoia slddicial, mAmt vboit 
saptrvisloa norf gi^aaaee th9 prottfit ^^ orle bas bMO o^rrlod 
oat, for big «iteoQrai^ f3«ots ^<3 ecnstxiiotlTO erit lo l i i 
tbroa^oot tho peziod of tills vork* 
My thanKs e ^ dot to K7« Hobd, i.!»batt Hr* daffarafiO. 
T7?i<i ;^ <! Mr* sthatdl jRnar, ogr eoXX i^igaos ilio b«Xp«^  «o In 
aa^r f^i3^ « t aa obliged to »r* fSiollls Adas Sbali| Laotarar 
In ZOologjf ^or balpSn^ oa In tfoa Idantlflc^tloQ of food 
itms of "^9 fisb* X m aim grat^ttX to Hr* S*!)* afeama 
for tapping this tbaula wltfe eara ona patlanoa* 
Tinallsp, X ^ab to raaord agr gfatltnaa to my paranta 
%(lio ara a oo^atant souroa of inaplratlcm for aa* 
( Fafoo# KlituBar ) 
45 
«MMMMHWM»MMaMHalai 
of ?%»affafiiag«r» 4gr» iritiv« ^, n9«» lsei«}t 
IS CUt 3JL^ 
mm^ %S» U9^D« ai^i«)i en tti9 liloloo" (^ mivlar elait 
of PHiao ( j g ^ tralWa 3* f ddiit^ fcat^tt* 
StlS^ Jilf • iod S»^fm Smms Cl9^)« Ots tb^ growls of broHB tv<^ 
of U^ Ti^ sa* ffoo* 2B0i» ioe* tmiim$ %3h tlM.* 
HifitBQgary a«ll» C19?3)« Hatoritf, foom^tart t^miiis sosffOR 
ana ear^dn ^f^latti asptoli of Ifrlicf Itabfiatat 
Cfflyoel}> of rivnr i^f»^a nmr Hoibaitgatm l^ 
«^ iii^a risit* i?oe* mala ^iai«3^ 
Bt«f«i, ff«l« ClS^)* Hi« gitnitti of ferown tpoel (g^lao tyatta 
lilii)»}« Im Faetort IUifiii€»eliig tfeo gron^ of t ^ 
6isa«l»y |>«I« ^<3 6»K« Korlsntli CXI^U CR tli0 fooa of 9 Baylttj^ 
of mdaviMi* Soi etat*| 13(8) t ^ * 
etB% of tli9 pI^ lEtoR ai^ ik9 ^ s l o o * ^QBIOIII. 
e^i^tlORs of tfe@ nxwit 3^memm at AlXalialiad In 
i^ • ff, Indian 0^ . riflii, 6a)tiafiuao3« 
0bal[ml>or%» H»0, ^d s«B» aiii#t C^ 9^ I^ » (^ssti^tifiRs on soit 
agpaets of ^o f Isiiafy SMA Umtidgy of ^^ sfigal 
Clfitilna pglgala iMm*} tvm iUiii^ail* tn^im 1 
Hi«i«t wm)i s^%m. 
4C 
Cli^tt*ir31, A (19?i^), ntiifSl«s on «i9 biology oT mm$ i^vps* 
Ph.B. *lfc«sl«, Ailg?3rt M«KUa miv«rjdty» 
C^nttnr^tf %# «rt jgL <W7> • tanntlJ • i*elf^t rtl^itiocihlp of 
^ ^^'^t frf^^ ,1^^ (BaQ*) • proe* 2n4i«it Aead* 
Ctinirlhsfiy !!•» (X962)» Br i^^ Hic <xf w t i t t | mmmm (!!»»•} i»4 
ob9«pmtliiiii OR i t s lifii (il«to«y ani bloionles 
attitr^, n»B« (1965)* ^ « aii&to?t^  nm filtstologjr of ttio sUstRtafy 
e^ naX of ggBtiaa jPUPiiEui (Eaa*) idiii ft nolo on 
foodSfig liabit. S^tliyolOEleat M 3Ua}t53»^t» 
•cmtsrt ">*^h (1918)• A prftUaJnapy acooant of th« pro^aiitiond 
of amii&i vms9 In the senXos of Plilco m6 
Flottiaoyg* I** Hair* Mo» Afi* tl.K* 2 | U ^ ^ 6 
Dati B«H» tnd e»K* Koltra {I9$$h ^tii^ts on tim food of so«t 
!!»7fae9 f9«H!9?«, fsiiS f«9d9r« f^id lioltoB foedtTe* 
Proe* B«il« Actaift ^ei, Xfiffia, 2^« (V2)t3*6« 
•Qrah-^ My ?!• CX929) i^adioi of Af« Detamimitl^ in H^lios* ^ ^ 
X« Fiijh* ZEi9«sl« l«)ndaa, n«r« iZf 11(2} • 
• Biekllng, c«F» (X933K 3I}«» n-i^nX biftoxy of tlio holeo* fart 
Vff ^n dtttnslisatioQ and growth mto* HtNfy 
Xnv9st*9 Xicftdcm. Bar, 2, I3tX.12Q« 
H]rtmt^ n«]f« <X95b) 3bo l^ ood of fr<9ffh water atletelo battles 
CG^ a^tfooatttti aculaatay) fid iyyoatam ptngltltti 
MWi E ravifit <:^  nathoda usad In atodiaa of ttio 
food of fii^aa* S*mSM» '^ Goi«| X9td6m5B» 
4 fi 
^jM^raiif f*ci« i%$$zy» Qsfiorai %m^ m ireigt)! folalien^il) 
of thvm mjor «mrpg of 2Mia« proo, Katl* B^st* 
eel. Snaia, I8(f>t3a6 « 3 ^ 
(i$5?) Aip atttraJiiiitlDfls <^  l i t Indini mlmr 
^^^9 ^y»^tRa pplgala C^ aii«3 try mm^ of 
«^aa«s« ^attupta fjoia.j, 790»§^)t^8i>9 
. Ci959> Stidias on tib© aga -snd gfciii^ of pJjWPtiiai 
g^ i^ d^lft (Has*} f i^a tfcf rf.Tt» 6^gfi« ?roe» Iatl.# 
l»!it« @dl, Si{!ia t^«^oi«M*)f ^5(3)iW*^» 
Kataali H»t« (X969>« Staditir m ase and gjowtti ©f ^jritilaiii 
£U.^ @l>ad, Tfofs* fimtii* ^st« 3id« In 11% B.^t 
Bliat, B«4« {1972} • fit{i^9s QB tN t>ioloi^ of tme i^p&f^m% m4m 
emppm {"h^ B* fli#sl% AUgaTfe Mutlla QMl^ril^, 
AllgSlXiS* 
ISbafi* U4» dRd A*Q« ^idlqal (1.97l>» Btf»!l«9 m ^ 9 ag9 ^ 4 
{jro¥t4i 1^ rofeti, feibat itthitm 0!affl,> fsroa a poRdI 
Csioat} aifi ?iv»yf 033B^ md istnaita, PJ^DO. ma, 
Khi^ pTf F (1979} • <^9e3 aspects of tfoa i^loloc^ of a mrpM 
ymtliii t y ^ f i ^a»«} fron K#«tb« fet^fvotr aiii 
rlT«»p %nM of vestam tittar fraileiii* l!«ae* l^g8«» 
Hxlir^^tfi /*llstif|i« 
tA«« nSm (19^» A r«vi«w of th9 ^t^ods ot ^ n '^ i swifHb 
astsni^atlcfi ^ fishaa 1^ mmms of 9G3l«s* FliAtafar 
MeneRf t)«H« C3.993) %a flotnys^ttioii i^ ago sua p t n ^ «f 
^* ^^oi}@9^  nmt* hist* 3oe v^  $ii 6a9b4^« 
KooMitrJaa, H«S*9 3«I« il^p(|)iE ^ 4 F«K« Hoy Ohoiiaiisfr (X9^>« 
Focsd asd i t s ftrctntag^ ewp©iiUe«i i^ ^ « oiBBQil 
aitelt fooi f i ^ i g ^ Beii^ el* sol. Cult*, lat 
HatHajan, jUl'«f ^ ^ A»G« 3HSx\gr^. CX03}* C%» tin MaOfigr of 
Ca%Aa calla f fs^ tht rivei" J^ istttOa. f »£^* Balm 
iQst* Sei.» 2iiM4« B*a9i 3ai»3f5« 
^OsliU, T,R» -and T?« mrftaftfi Cl9*^)* stadlts <» tfe« iBarliit 
rtso«ir«©f of "smtbQio '5f'%; siglana* IV» ffa« 
Pii^iit« p.€« C1975)« I<i%*gl^ %iiij!% raXmliotiibtpt eenditieB 
fmetor ana f c ^ sl»<^ of telHW ea3Lli?s,g» (l«ii,) ffmt 
Qsi^» *^^ » ma l« f^yoR* (I9^S)« %stfii!ig fri^«B^«9 m^ 
i^ @Glaa miSnrmm to ^08« ootwiag In l^t i^lalat 
of Kortfcsm 2aaia» tmim J'«Firfj,, 8t a^%3. 
49 
•ea» fro^i imtssf fi!^#s« Fart X» £• gmeliltit 
E8«»oliaiift ^Mi« o*sa^  U Hie* Ki^mmlitft (I|l7t)« @» %$!« tsleli^ 
of l<atH« ealbagu (ta»» BiXili} fyi» tbt rifey dod&v&Hi 
Ctf«P«) Is Sf|l» 9^ » fwa^ flat* iycma* 8<^ « India 
m «3)i 23f • 7a. 
smUism^ Qm m6 B»s» ibiaaeiimr ( l f^)« ttietiiHt oa tb« aft i ^ 
growth of M^etiiit m^^ c^'^'ij^wmw OTtiiftM^tag» 
wsttrtt tro» 3r« eiafit H # coiif. a^»M?« 
SliOiat ii»f Ci9?t}, < 9^«ftmU«Bs ett ttit mology ^ rt»fetttg aaimm 
(SM* ) fiC ! ^ i ?9t«tfir ^«f»} i . liflRg^ * i i9i#t 
roiatioR^iti food a»d ooi^iMoa faotot ! • miana 
ilfj§)* ObsfinmtiflEs 0)^  tbi? feiolocr of paaliaf iamtn 
0i«»} of y0l rosenrolr 0l»f|« 2« Hatisrltr m0i 
« SlioBOif «r«B^  (19i^t 1^ 0 food and gfov^ of tifom trenl 
CSalaw Iratta) mi itg fotaUng rol&ticiiiitlp nitli 
inggjila* »^ J^^ Bf 2eo« 3t$ t75-2G3f. 
50 
*^ a» 008t«i| John (3.9<^). Ufa blgtory of th® tiaira feairlDg 
{I«9oeicfeth;^ :g ayt^ ®ai 3J9SW«ISP) of lafe© Hmron sa 
rsvaalsd by It i ae-ale idth a crltleyit on tcal« 
lasthod* Flab* Bts3J.* Fish i«iiai. S9?T*f ll«S« 
•iMinegry Bicha^ B* aaa l^ im@^ D. Carlaa<}«r (1^6) • 
mitirprdtatlcn of bod>sc%l« HgrnuiUm foir 
eoBpatlttg b€?^ lmg%h of fisb. O^RS?« i43.dl.lf# 
1, 2 a)t21-27» 
• Orl/tlnals not cmgoltQil* 
Maiaw 
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CAKSUT n mjii ui^nm KJR AC^ OF MAX,! P* mnm 
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